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CONTAINER WITH IMPROVED STACKING/DENESTING CAPABILITY 



Field of the Invention 

The present invention relates generally to paperboard containers, which are 
pressed into a predetermined formation with a punch and die and more particularly to 
a container having uniquely positioned ribbing to provide uniform stacking and 
denes ting of stacked containers. 
Description of Relevant Art 

Pressed paperboard containers have been used in numerous environments for 
many years with the containers having predetermined configurations and with 
containers of a common configuration being stackable in nested relationship with 
each other. Accordingly, most such containers have a downwardly and inwardly 
converging sidewall that is continuous with a generally flat bottom wall along its 
lower edge and with a flat rim along its top edge, the rim generally being substantially 
parallel with the bottom wall. Pressed paperboard containers can thereby be nested in 
an underlying container of the same configuration until a stack of a desired height is 
obtained. Such containers, however, do not always stack uniformly so that the rims of 
adjacent containers are not parallel, i.e. the rim of one container might be closer to the 
rim of adjacent container in one location and spaced a greater distance therefrom at a 
different location along its perimeter. Since these containers have an inwardly 
converging sidewall, even a stack of containers that are parallel will tend to wedge 
together upon being nested or during the transportation of stacks of containers. 
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Accordingly, it is sometimes difficult to denest such containers as there is not a 
uniform spacing of the rims of adjacent containers and furthermore, the containers are 
frictionally engaged and wedged together so that when an uppermost container is 
removed from the next adjacent lower container, the next adjacent lower container is 
5 frictionally pulled with the upper container. Similarly, a partial vacuum zone may be 

created between containers and also inhibits denesting of a nested stack of the 
containers. 

It would therefore be desirable to provide a container that could be uniformly 
stacked in a nested relationship with other containers in a manner such that the 
10 containers could be easily and individually separated during a denesting process. It is 
to provide a container that overcomes the above shortcomings that the present 
invention has been developed. 



SUMMARY OF THE INVENTION 
15 A pressed paperboard container is formed in accordance with the present 

invention having a downwardly convergent peripheral sidewall connected integrally 
along a lower edge to a bottom wall and along a top edge to a peripheral rim that 
projects radially outwardly. An inwardly directed bulge is provided on an inner 
surface of the sidewall adjacent the peripheral rim and an outwardly directly bulge is 
20 provided on the outer surface of the sidewall so that when containers are stacked in 

nested relationship, the inward and outward bulges are located in about the same 
upper section of the sidewall. The bulges create a uniform stacking of the containers 
with the bottom walls parallel to each other and in a manner such that the rim of each 
container is uniformly spaced from the rim of the next adjacent container and also 
25 create a step in the otherwise smooth sidewall, which greatly restricts containers from 
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wedging together so that the containers can be easily separated in a denesting 
procedure. 

Preferably, the inwardly directed bulge is provided in a ring-like manner 
around the sidewall and intermittently by separating the ring into a plurality of 
5 individual ribs. The bulge in the outer surface of the sidewall is also desirably formed 

in the same manner so as to define a ring having separated ribs. These individual ribs 
are created in pleats or gathered paperboard in the sidewall of the container, which 
pleats are the result of pre-scoring of a blank paperboard disk from which the 
container is formed. 

10 Additional bulges can also be provided in the outer surface of the sidewall at 

downwardly spaced locations from the first bulge in the outer wall and desirably they 
are also formed in a ring-like manner and with individual ribs separated from each 
other to define a ring. The number of extra bulges may change due to the steepness of 
the converging sidewall and/or the depth of the container. 

15 The ring-like bulges thereby cooperate in engaging adjacent containers in a 

manner to urge a uniform stacking of the containers with a substantially uniform 
spacing of the rims along the entire periphery of the containers and in a manner to 
reduce the chance of a partial vacuum being created between the containers in a stack. 
Other aspects, features and details of the present invention can be more 

20 completely understood by reference to the following detailed description of a 

preferred embodiment, taken in conjunction with the drawings and from the appended 
claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 
Fig. 1 is an isometric looking downwardly on a circular container formed in 
25 accordance with the present invention. 



3 




Fig. 2 is an isometric similar to Fig. 1 looking upwardly on the container of 

Fig. 1. 

Fig. 3 is a vertical section taken through a press and die for forming the 
container of Fig. 1. 

5 Fig. 4 is a longitudinal vertical section taken through the center of the 

container of Fig. 1. 

Fig. 5 is a vertical section taken through a stack of containers of the type 
shown in Fig. 1. 

Fig. 6 is an enlarged fragmentary vertical section taken through the right-hand 
10 side of the stack of containers as shown in Fig. 5. 

=J Fig. 7 is a fragmentary diagrammatic isometric showing an apparatus for 

"■4 

I: n scoring a blank used in making the container of Fig. 1 . 

-~4 Fig. 8 is a plan view looking upwardly at the scoring plate shown in Fig. 7. 

in Fig. 9 is a top plan view of a pre-scored blank of material from which the 

O 15 container of Fig. 1 is formed. 

H Fig. 10 is an enlarged fragmentary section taken along line 10-10 of Fig. 4. 

P Fig. 11 is a diagrammatic fragmentary side elevation of the apparatus shown 

in Fig. 7 for scoring a blank disk from which the container of Fig. 1 is formed. 

Fig. 12 is an enlarged fragmentary section taken along line 12-12 of Fig. 11. 
20 Fig. 13 is an enlarged fragmentary section taken along line 13-13 of Fig. 5. 

Fig. 14 is an isometric view of a scored disk used in forming the container of 

Fig. 1. 

Fig. 15 is an enlarged fragmentary section taken along line 15-15 of Fig. 8. 
Fig. 16 is an enlarged fragmentary section taken along line 16-16 of Fig. 9. 
25 Fig. 17 is a side elevation of the punch used in forming the container of Fig. 1. 
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Fig. 18 is a vertical section taken through the die used to form the container of 

Fig. 1. 

Fig. 19 is an isometric looking downwardly on a rectangular container formed 
in accordance with the present invention. 

Fig. 20 is an isometric similar to Fig. 19 looking at the bottom of the container 
shown in Fig. 19. 

Fig. 21 is an isometric looking downwardly on a prior art circular container. 
Fig. 22 is a vertical section taken through a misaligned stack of prior art 
containers of the type shown in Fig. 21. 



DESCRIPTION OF THE PREFERRED EMBODIMENTS 
Pressed paperboard containers have been made for many years by placing a 
sheet of paperboard with a predetermined moisture content between a punch and a die 
and compressing the paperboard between the punch and die into the desired form for 

15 the pressed container. Such containers have been formed in numerous configurations 

and for various purposes with a conventional circular pressed paperboard container 12 
being shown in Fig. 21. It will there be seen that the container 12 has a downwardly 
convergent sidewall 14 with a substantially frustoconical configuration that is 
continuous with a flat bottom wall 16 along the lower edge of the sidewall and with a 

20 flat peripheral rim 1 8 extending radially outwardly along the upper edge of the 

sidewall. One problem with conventional containers of the type shown in Fig. 21 
resides in the fact that they do not always stack uniformly. They might, for example, 
stack as shown in Fig. 22 with the rims 18 of adjacent containers not being parallel, 
i.e. the rim of one container being closer or even contiguous with the rim of the next 

25 adjacent container at one location while the rims of the two containers are spaced 
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different distances at different locations along the perimeters of the containers thereby 
forming a misaligned stack of the containers. It is also important to note that a 
stacking of conventional pressed paperboard containers 12 usually results in the 
sidewalls 14 of the containers being frictionally engaged with the next adjacent 
5 container over relatively large areas thereby making it more difficult to separate the 

containers due to frictional drag and partial vacuum zones created between the 
containers during stacking. Further, when containers are mechanically denested, it is 
normal to grip or hold the uppermost container beneath the outwardly directed 
peripheral rim and in such instances, it is important the rims be uniformly spaced so a 

10 mechanical separator (not shown) can be uniformly applied to the rims of the 

containers. Obviously when the rims of the containers are not uniformly spaced, as 
shown in Fig. 22, a mechanical separator will not function effectively and dependably 
due to the non-uniform spacing between the rims of adjacent containers. Further, 
even if the containers in a stack are parallel but are wedged together, there will not be 

15 a strong enough force available in the mechanical separator to rapidly separate and 

dispense the containers on a food processing filling line. 

Pressed paperboard containers, as mentioned, have various uses such as, for 
example, as the bottom-supporting wall for an expandable bag of microwavable 
popcorn. The containers might also be positioned within a popcorn tub with an 

20 expandable bag surrounding the tub. In such instances, a layer of microwave 

susceptor material might be disposed in the container and an expandable bag 
connected to or otherwise surrounding the container such that kernels of popcorn 
positioned in the container are desirably and uniformly heated and can expand against 
the expandable bag to provide the user with a convenient system for making and 

25 confining the popcorn. 
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Referring to Figs. 1 and 2, a container 20 formed in accordance with the 
present invention is illustrated. As will be appreciated, the container has a 
downwardly convergent, generally frustoconical sidewall 22 that is continuous along 
its circular lower edge with a flat bottom wall 24 and along a circular upper edge with 
an outwardly directed flat peripheral rim 26. In the disclosed embodiment of the 
pressed paperboard container, the rim 26 and bottom wall 24 are substantially parallel, 
but that is not necessarily necessary to a compressed container that functions in 
accordance with the principles of the present invention. 

V contain^ m prmrjr^ wjth n ring Hire h u l g A ? R that-pr^^t* w ^rri^y 
from the inner^urface 30 of the sidewall 22 immediately adjacent to the peripheral 
rim 26 with the ring-likei^^lge being provided in the form of a plurality of vertically 
extending and uniformly spaced nbs N 32. As best seen in Figs. 2 and 6, the sidewall 22 
also has a ring-like bulge 34 projecting ouhv^rdly from the outer surface 36 of the 
sidewall with the outwardly directed ring-like bul^ajso being formed from a 
plu rality of vertically extending and U niformly spacecTribs 

As is probably best appreciated by reference to Fig. 6, the ring of ribs 38 
projecting outwardly from the outer surface 36 of the sidewall 22 is horizontally 
aligned with a lower portion of the inwardly directed ribs 32 on the inner surface 30 
of the sidewall for a purpose that will become clearer later. 

As best seen in Figs. 2 and 6, the outer surface 36 of the side wall 22 also has 
a lower ring-like bulge 40 in the form of a plurality of vertically oriented and 
circumferentially spaced ribs 42, which are spaced downwardly from both the 
inwardly directed ring-like bulge 28 on the inner surface of the sidewall and the upper 
ring-like bulge 34 on the outer surface of the sidewall. While more than one lower 
ring-like bulge may be utilized, only one has been illustrated and described. 




The containers are preferably formed in a two-step process. In the first step of 
the process, a flat radially scored disk 39 is formed from a flat circular disk 41 shown 
in dashed lines in Fig. 7. The disk 41 is positioned in a scoring apparatus 43 having 
an upper scoring plate 45 and a lower back-up plate 47. The upper scoring plate, as 
5 best seen in Figs. 7, 8, 1 1, 12, and 15, can be circular in configuration having a 

plurality of radially directed blades 49 positioned in a ring-like zone adjacent to the 
perimeter of the scoring plate. The back-up plate is a generally flat plate having a 
circular recess 51 formed therein conforming in size to the blank disk 41 from which 
a container is to be made with the circular recess having a plurality of radial 

10 grooves 53 aligned with and substantially corresponding in cross-sectional size and 

length with the blades 49 on the scoring plate. The circular blank disk 41 from which 
the container is to be made is positioned in the circular recess 51 of the back-up plate, 
and the scoring plate is pressed against the top surface of the material so as to score 
the material along lines 57 by forming radial depressions 53 (Fig. 12) in the top 

15 surface and corresponding radial protrusions 55 (Fig. 12) in the bottom surface as the 

radial blades force the disk 41 into the radial grooves 53 of the back-up plate. 

In a second step of the process for forming the containers, the radially scored 
disk 39 from which the container is to be made is formed into the desired 
configuration of the container with a punch 43 and die 44 as shown in Figs. 3, 17, and 

20 18 with the punch, i.e. the male component, having an upper main body portion 46 

defining a peripheral flange 48 with a central generally frustoconical downward 
projection 50 and with the die, i.e. the female portion, having a main body 52 defining 
a peripheral flange 54 and a centrally located generally frustoconically shaped 
depression 56 that is somewhat complementary with the downward projection 50 of 

25 the punch. The downward projection of the punch has a concave bottom wall 58 that 
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is complementary with a convex top wall 60 of the depression in the die so that when 
paperboard from which the containers are being formed is being compressed 
therebetween, the bottom wall 24 of the container is upwardly convex but will 
straighten out into a flat bottom wall when the paperboard dries after having been 
formed. The frustoconical sidewall 62 of the downward projection of the punch is 
substantially smooth but has an inwardly directed ring-like relief groove 64 (Fig. 17) 
adjacent to the juncture between the frustoconical sidewall 62 of the punch and its 
peripheral flange 48. The relief groove 64 is a uniform continuous circular relief cut 
of arcuate cross section into punch 43. It creates the inwardly directed ribs 32 out of 
the scored areas of the container. In other words, as the container is being formed 
from a pre-scored blank disk 39 between the punch and die, the radial depressions 53 
in the paperboard define weakened areas that expand into the circular relief cut 64 as 
the punch is advanced into the die thereby forming the ribs 32. The ribs are spaced 
just as the radial depressions 53 are spaced due to the scoring process. 

The substantially frustoconically shaped sidewall 68 of the depression 56 in 
the die 44 is also a substantially smooth surface that is provided with two ring-like 
relief grooves 70 and 72 (Fig. 1 8), which are uniform continuous circular reliefs of 
arcuate cross section cut into die 44. They create the outwardly directed ribs 38 and 
42 along the radial protrusions 55 of the scored areas of the container just as the ribs 
32 are formed from the radial depressions 53 as described above. 

It is important that the grooves 64 and 70 be located in the same upper region 
of the sidewall. This results in the creation of the double bulge required to create a 
desired nesting step in the otherwise smooth sidewall. 

As can be seen in Fig. 3, when a flat, scored disk 39 of paperboard is 
positioned between the punch and die, and the punch and die are moved into 



confronting, pressed relationship, the ring-like bulges in the sidewall are consistently 
formed. Further, the peripheral flange 48 of the punch and the complementary 
peripheral flange 54 of the die are tapered outwardly and downwardly so that the rim 
of the compressed container is initially formed to slope outwardly and downwardly. 
5 When the paperboard material dries, however, after the pressed paperboard 

container 20 has been removed from the punch and die, the rim will assume a 
horizontal orientation in substantially parallel relationship with the bottom wall. 

As can be seen in Figs. 1 and 4, the rim of a container also includes score 
lines 57 but during the pressing process there are no relief grooves in the rim areas of 

10 the punch and die into which the radial depressions 53 on the top surface of the 

material and the radial protrusions 55 on the bottom surface can expand. 
Accordingly, the top surface of the material having the radial depressions becomes 
pleated at 59 (Fig. 10)as it is compressed between the flat punch and die, and the 
bottom surface actually buckles inwardly at 61. Accordingly, the top and bottom 

15 surfaces of a rim of a completed container are somewhat flat even though the top 

surface is defined by a plurality of pleated areas and the bottom surface is defined by 
a number of buckled areas. 

With the containers formed as described above, they can be uniformly stacked 
in nested relationship as shown best in Figs. 5 and 6. As probably best seen in Fig. 6, 

20 an outwardly directed rib 38 on the upper ring-like bulge of one container is 

positioned to rest upon and engage an inwardly directed rib 32 of the next adjacent 
lower container. The inwardly directed rib 32 of a lower container also fits into a 
notch 78 defined beneath a rib 38 of the next adjacent upper container so that the 
containers are encouraged to stack uniformly and with a uniform spacing between the 

25 peripheral rims 26 of adjacent containers. The containers will also not tend to easily 
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wedge together due to the step that is created in the otherwise smooth sidewall. The 
step is necessary to prevent containers from wedging when initially stacked and 
greatly reduces the wedging of stacks of containers when they are being transported. 
The spacing between rims of adjacent containers can be controlled by the size and 
5 positioning of the inwardly directed ring-like bulge 28, and the upper outwardly 

directed ring-like bulge 34. 

While the lower ring-like bulge 40 is not always necessary, it has been found 
that providing such a bulge further encourages adjacent containers to stack uniformly. 
As will be appreciated best by reference to Fig. 6, if one container were to become 

10 slightly inclined relative to the next adjacent lower container, the lower outwardly 

directed ring-like bulge 40 would engage the inner surface 30 of the next adjacent 
lower container to prevent further tilting of the container in that direction. 

Accordingly, the system of inwardly and outwardly directed bulges provided 
on the sidewalls of the pressed paperboard containers enables the containers to be 

15 stacked uniformly with the bottom wall of each container parallel and more 

importantly with the peripheral rims of each container also being parallel and 
uniformly spaced without wedging so that one container can easily be separated from 
the next adjacent container by manually or mechanically removing a container from 
an adjacent container. 

20 It will also be appreciated by reference to Fig. 6 that the sidewalls 22 of the 

containers are only engaged along small ring-like areas of engagement so there is very 
little frictional resistance to removal of one container from the next adjacent container 
in a stack. Further, the rings of bulges actually consist of a plurality of individual 
vertically extending ribs having a non-bulge spacing, which provides an air vent or an 

25 air gap therebetween that prevents a partial vacuum from being formed between 
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containers, which would otherwise resist the separation of one container from the next 
adjacent container. 

As mentioned previously, each container is formed from a flat, blank, circular 
disk 41 of material that might simply be paperboard or in the case of a container to be 
5 used in a microwavable popcorn bag, the material could be a laminate. The laminate, 

as shown in Figs. 10 and 12, would preferably have a lower paperboard layer 63 
adhesively bonded to an overlying susceptor layer 65 that converts microwave energy 
into heat with the susceptor layer being adhesively bonded to an overlying layer of 
paper 67. The flat circular laminate disk 41from which a container is to be pressed 

10 would also be radially scored in the paper surface as described above with the radial 

score lines 57 being circumferentially spaced and only provided along an outer ring- 
like zone of the disk that corresponds to the area that ultimately becomes the sidewall 
and rim of the container. The score lines 57 (seen in Figs. 1, 4, 5, 6, and 8) serve to 
weaken the paperboard structure so that when the container is formed in the punch 

15 and die, the circular scored zone allows the sidewall and rim area of the disk to be 

collapsed slightly upon itself on the top surface (Fig. 10) as it is reduced in area and 
circumference during formation of the container creating minor pleat-like areas on the 
inner surface of the sidewall 22 and top surface of the rim 26. These scored and 
weakened areas actually bulge out into the grooves 64, 70, and 72 creating the desired 

20 separation features, i.e. ribs, of the container. 

Further, while those skilled in the art are fully capable of determining 
processing conditions for properly forming such pressed paperboard containers, when 
forming a pressed container from a laminate as described above, it is desirable that the 
punch temperature be in the range of 110° to 115° centigrade, the die temperature in 

25 the range of 165° to 175° centigrade, a forming die force in the range of 15000 to 
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16000 pounds and the closed dwell time of the punch in the die approximately 1 .2 
seconds. Further, it is preferable that a smooth side of the paperboard should be on 
the outside bottom of the container and the moisture content of the paperboard be in 
the range of 4.5% to 6.5% regardless of whether the paperboard is the sole material 
from which the container is punched or whether it is part of a laminate. It is also 
necessary to provide an air eject system (not shown) in the female die to overcome the 
resistance of the bulges as the formed container is leaving the die and such is well 
known in the art. 

With reference to Figs. 7 and 8, a container 80 of rectangular configuration is 
illustrated that has been formed in accordance with the present invention. As will be 
appreciated, it has the same desirable qualities for stacking and denesting purposes as 
the aforedescribed circular container. 

The container 80, shown in Figs. 19 and 20 has a rectangular bottom wall 82 
with an upwardly and outwardly diverging sidewall 84 that is continuous with the 
bottom wall so as to form four flat sidewall segments 86 that are spaced by curved 
corners 88 of the sidewall. A continuous flat flange 90 projects peripherally and 
outwardly from the upper edge of the sidewall and is substantially parallel with the 
bottom wall. The container is formed with an inwardly directed bulge 92 (as 
described previously) along the upper edge of each curved corner with the bulge 
being defined by a plurality of vertically extending and uniformly horizontally spaced 
ribs 94 formed along score lines provided in the corners of a rectangular blank from 
which the container is formed. Upper and lower outwardly directed bulges 96 and 98, 
respectively, are also formed in the curved corners and are defined by vertically 
extending and uniformly spaced ribs 100 and 102, respectively. The upper bulge 96 
of outwardly directed ribs is adapted to cooperate with the inwardly directed ribs 94 
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of a next adjacent container in a stack and the lower bulge 98 of outwardly directed 
ribs is provided to further assist in assuring that containers are uniformly stacked with 
the outwardly directed rims of adjacent containers being parallel and uniformly 
spaced as described previously. 

Although the present invention has been described with a certain degree of 
particularity, it is understood that the present disclosure has been by way of example, 
and changes in detail or structure may be made without departing from the spirit of 
the invention as defined in the appended claims. 
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